T
here is scant evidence about quality in remote and rural acute maternity services. Medical workforce issues and falling birth rates are driving centralisation of acute obstetric and neonatal services in the UK, further limiting geographical access for remote and rural populations. [1] [2] [3] One recent report indicates that one third of the population of Scotland lives in rural areas and, although defining rurality is a contentious issue, health service researchers recommend a pragmatic approach appropriate for the service being investigated. [4] [5] [6] International descriptions of maternity care provision in remote and rural settings in Australia and Canada have suggested that higher levels of care can be safely delivered in local communities for low risk women, and in Canada rural maternity care standards documents have been produced. 7 8 Rural policy groups in both Scotland and Canada recommend training and maintenance of shared skills sets in multiprofessional groups to sustain ''high quality'' of care for low risk women in remote and rural settings and to enhance staff recruitment and retention (box 1). 8 9 Quality of care may be defined from a number of perspectives. These can include whether care is safe and cost effective, appropriate and efficient, acceptable to patients and staff, and accessible and equitable. Ideally, models of care would be adopted where all these dimensions demonstrated gain. However, dimensions of quality are not independent of one another. A fundamental dilemma for specialist services, including acute maternity care, is to balance service efficiency and access, while ensuring care remains safe and appropriate. 10 Recent maternity care policy and standards documents in the UK emphasise risk assessment for appropriate allocation of women to higher levels for specialist acute care. They suggest extended roles for midwives and neonatal nurses to sustain local access for low risk women, and define the procedures in which staff are required to be competent (box 1). 2 3 11 The objectives of this study were to explore the views of staff in remote and rural Scotland about their current and future roles, whether they had the competencies set out in national recommendations 2 3 to deliver local high quality intrapartum services, and their views on training and maintaining skills. We used a broad definition of competence that included knowledge, understanding, judgement, interpersonal and clinical skills to ensure ''fitness to practise '' 12 and meet the challenge of further centralised and reconfigured acute perinatal services.
METHODS
The study was undertaken in three phases in remote and rural maternity units in Scotland from December 2002 to May 2003.
Phase 1: Sampling maternity units
Routine data were used to identify units with low annual deliveries (,300) as a proxy for rural and remote settings, and included all eight small district general hospitals with large rural catchments (annual deliveries ,1200).
13
A structured telephone interview with midwife managers also sought contemporary annual deliveries and models of service to check eligibility. Size of unit, as annual deliveries per annum, were divided into four categories as ,50, 50-149, 150-299, 300-1200. Eligible units were stratified using the EGAMS recommended hierarchy of unit types with increasing provision of acute obstetric and neonatal care (unit levels 1A to 11C) and unit size (deliveries per annum), table 1.
11
Purposive sampling included at least one unit from each represented unit type, ensured geographical spread, and included island and mainland settings.
Phase 2: Staff interviews
Five to seven staff in each participating maternity unit were invited to be interviewed, ensuring proportional professional representation of each workforce. A semi-structured interview schedule to explore staff experiences and perceptions was designed, informed by literature review and experience within the project team and Advisory Group. 14 The schedule was piloted with two midwives, a GP, and a paramedic. Minor changes included exploring skills and competencies separately and adding prompts about staff recruitment methods used in the interviewee's unit. Four researchers conducted audiotaped interviews after obtaining full informed consent. Checks on consistency between interviewers included a training day and review of their first interview recording. Tapes were transcribed verbatim. Analysis was based on the constant comparative method, with coding and identification of themes/categories and their properties from both field notes and subsequent full thematic analysis of transcripts. 15 16 Each transcript was coded by at least two researchers in the team.
Phase 3: Postal questionnaire for staff A postal survey tested the validity and reliability of interview findings both with the interview sample and a matched sample of staff from a second tier of stratified units (table 1) . 17 The questionnaire, containing demographic questions and items on the interview themes, was developed, piloted and mailed with one reminder. The questions were closed and included Likert scales to rate agreement with opinions elicited from interviews. One open-ended question invited additional comments. Data were collated and descriptive analysis used SPSS for Windows. 18 Thematic analysis of replies to the open question was undertaken as described above. 15 
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RESULTS
Sample
Of 28 eligible maternity units (accounting for 14% (7377/ 51 642) of total annual deliveries in Scotland in 2001), 13 11 were selected for phase 2 (interview sample, n = 75) and a further 11 for phase 3 (additional staff questionnaire sample, n = 85). All invited units agreed to participate. Staff response rates for the interviews and questionnaires were 93% (70/75) and 78% (124/160), respectively, and midwives proportionally represented the largest professional group (table 2). *There were no eligible remote and rural level 1D units. Those identified were midwifery-led subunits alongside larger consultant-led units in urban settings.
Themes
Themes generated by analysis of the interviews were:
N the roles and skills of the rural maternity care team; N the influence of the remote and rural context on delivering maternity care;
N competence and confidence in clinical practice; and N issues around skills maintenance and training.
Findings in each theme are outlined below. Relevant questionnaire item results are included to indicate the extent of agreement in the wider rural maternity care staff.
Maternity care team
Interview data suggested that many rural professionals, including midwives in dual and triple duty posts, had to maintain a broad range of skills as generalists. For paediatricians, surgeons and anaesthetists, maternity and neonatal care was only one part of their role in small district general hospitals. Medical cover appeared increasingly unsustainable to some clinicians because of contemporary training to sub-specialty level, UK Government Junior Doctor Working Time Directives, 19 and requirements of specific numbers of cases to maintain competence. Thus, one general surgeon said:
''The way surgical and medical training has gone is that subspecialisation is the order of the day. (…) [An issue] for the college is the fact that these people are just totally untrained for working in our areas. So as we resign, retire, move out, die off, die out, we're not being replaced, because there's no-one to replace us.'' (Interview 12, surgeon)
Similarly, general practitioners noted their requirement to maintain skills across many areas. Some noted that, because they no longer obtained much obstetric experience during pre-registration nor maintained skills for intrapartum care and neonatal resuscitation, any intrapartum care in community settings was increasingly undertaken by midwives. Paramedics and ambulance staff thought that others in the maternity care team were unaware of their basic training skills. They suggested that they needed more practical experience in maternity units to deal with a possible increase in roadside deliveries in further centralised services. The roles allocated to maternity care assistants varied widely. Their skills were gained on the job and ranged from supervision of wards for midwives on-call, to giving advice on breastfeeding.
''I think when women have a baby it is a time when they do need people to sit and listen to them and help them, especially when it comes to breastfeeding and things like that.'' (Interview 47, maternity care assistant)
Questionnaire responses confirmed variation in the proportions of staff groups' time spent delivering maternity care: 40% (49/121) with less than a quarter and 45% (54/121, all midwives or neonatal nurses) with more than three quarters of their work related to maternity care (table 2). Findings from both interviews and questionnaires showed positive staff attitudes about their good teamwork and continuity of care, and that current maternity team structures were local solutions to local conditions.
Maternity care and remote and rural context
Findings from interviews indicated that personnel in small rural units felt they had to be thoroughly trained in emergency obstetric procedures, with final responsibility falling according to the professional staffing model in place. As one midwife noted:
''Well, we are aware that the buck stops here in a sense, and there's nobody else to call on'' (Interview 7, midwife)
The interview data highlighted the personal impact of an adverse outcome in a small community. Additional comments noted concerns about maintaining safety and quality of local care given planned changes in response to national policy and recommendations (box 1). In response to the open questionnaire item that invited further comments on aspects of their work or unit, respondents across the professional groups noted concerns about service changes that they perceived undermined sustainability, safety, and quality of patient care locally. Thus: ''Having our local maternity hospital closed after 5 pm, we have to travel approximately 15 miles to the nearest maternity hospital … I feel this puts extra pressure on ambulance staff to get to the hospital in time. Also there is greater risk of accidents travelling at higher speeds. We do not, now, have the backing of midwives at night …'' (Questionnaire open comment, paramedic 0082) ''… our unit is currently going midwifery-led despite levels of concern regarding our skilled ambulance service cover and changes, threatened closure of our nearest consultant unit, etc. I feel our concerns are not really being heard or acknowledged by management. ''… the system was working pretty well, but the [unit] is now under threat, mainly because it is becoming increasingly difficult to recruit GPs who will do intrapartum obstetrics …'' (Questionnaire open comment, general practitioner 0026)
Not surprisingly, staff also emphasised the distance and geographical barriers to specialist acute services. As one GP said:
''It's the time, it's the distance, it's the geography, it's the weather … in the wintertime even helicopters don't fly'' (Interview 21, general practitioner) There were accounts that staff in referral units did not always understand the effect of location on risk assessment and decisions to transfer by some remote and rural professionals. From the questionnaire, nearly half the respondents (47.5%, 58/122) agreed that staff in referral units had little understanding of the constraints around transporting women, but 37% (45/122 ) disagreed and 15.5% (19/122 ) were uncertain.
Competence, confidence, and decision making
In maintaining competence after registration staff rely on portfolios, subjective self-assessment, and reflective practice in continuing professional development (CPD), with facilitating supervisors for midwives and clinicians training in specialty. For some staff interviewed it was not just a matter of competence; they needed to feel confident.
''My greatest concerns don't really lie around competency. I think people can, once having obtained competency that they feel that they can function upon … they can run with that as long as they can maintain those competencies, but I think there is a clear issue of confidence. Midwives have lost their confidence (in my opinion) to manage out-with a medical model ...'' (Interview 37, midwife)
Confidence was seen to be supported by good working relationships in the maternity care team and attained through experience and structured training, particularly when throughput was low. Ventouse delivery, perineal suturing, and cannulation were mentioned in interviews as areas requiring development of competence and confidence.
The questionnaire then asked staff whether they were competent in each of the 15 core clinical procedures required by EGAMS 2 and their confidence level for each (table 3) . The fndings were consistent with interview findings. Unsurprisingly, few rural staff (,20%) had the required new competencies in ultrasound scanning and Ventouse delivery (box 1) and, of those few who felt competent to undertake a Ventouse delivery (20/109, 19%), only 14 felt confident. Around half of respondents reported that they were competent in four core competencies (newborn examinations, breech delivery, prescribing drugs and perineal repair), with notably fewer feeling confident about breech delivery and perineal repair. Most respondents (80% or more) said they were competent and mainly confident in the management of intravenous fluid replacement, antepartum haemorrhage, normal delivery, cord prolapse, postpartum haemorrhage, and basic obstetric life support, although fewer were confident about cord prolapse. Despite in-house training with mannequins or fire drills for obstetric emergencies, interviewees most valued supervised practice on real patients. Nearly two thirds of questionnaire respondents (65%, 79/122) agreed that competence could not be maintained using models alone.
In interviews staff did not simply list procedures and competencies. They identified broader skills such as communication and risk assessment. Risk assessment was one key skill and decision to transfer was noted as not only a criteria based clinical decision but considered the individual case and remote context, as described above.
One GP said: ''one of the keys to successful practice is to try and identify problems or anticipate problems before they happen.'' (Interview 2, general practitioner)
Some respondents spoke of experience and intuition in feeling that something was ''wrong.'' Thus:
''It was a matter of taking a step back and observing a woman closely and really 'feeling' the situation, in that way working out what it was that worried you about someone'' (Interview 42, midwife).
Around three quarters of questionnaire respondents said they had formal referral protocols for women (74%, 89/121) and for infants (64%, 78/121). A minority did not know whether such protocols existed (8%, 10/121 (protocols for women) and 15%, 19/121 (protocols for infants)). EGAMS recommends that there should be a network for advice and management for increasingly acute levels of care.
2 Although 70% (85/122) of respondents agreed that in their areas such a network existed for advice and 75% (92/123) for management, a substantial proportion were uncertain (21%, (25/122) for advice and 19% (23/123) for management).
Maintaining skills and training issues
From the interviews, placements in tertiary units were noted as one way to maintain skills, although some staff believed that district general hospitals were better for ''hands on'' experience. Some believed that doing as many procedures as possible in a placement was all that was required, whereas others suggested that it was not the number of cases but reflective practice that was important. Similarly, opinions varied widely in questionnaire data about becoming ''deskilled'' with few deliveries, and most respondents omitted the section that asked them to specify the numbers of cases annually they thought were needed to maintain each competency. Some noted they were unable or unwilling to do so.
''I find number of cases difficult to answer. It would depend on your previous experience and additional training.'' (Questionnaire open comment, midwife 0081)
Those who did respond gave widely differing numbers, and only 42% (51/121) agreed with the statement in the questionnaire: ''It's like riding a bike-once you have delivered babies you don't forget how.'' Noted obstacles to training mentioned in interviews included lack of funding, longer absences because of travel times to venues, and lack of staff cover. There was support and enthusiasm to use video-conferencing for education, particularly among those who had never used it. The questionnaire data showed 48% of respondents (57/120) had access to video-conferencing. Of these, around half knew how to use it (56%, 32/57). There was general support for multidisciplinary training although some preferred profession specific training because ''it's difficult to pitch the education at the right level for the whole audience.'' (Interview 2, general practitioner)
DISCUSSION
We found staff concerned about the sustainability of intrapartum care in remote units and beliefs that safety and quality of local service were threatened due to loss of medical cover, perhaps ahead of staff preparedness. Much of the UK evidence about the safety of midwife managed intrapartum care for low risk women arises from urban studies in ''along-side'' midwife units in tertiary settings and may not be generalisable to ''stand-alone'' midwifery units in remote settings. 10 Similarly, whereas post-registration midwifery skills have been explored in urban tertiary settings, we could find no reported evidence of training in rural maternity care towards sustaining services or effect on quality of care. 20 21 The professional composition of rural maternity care teams varied and current maternity team structures were local solutions to local conditions. Overall, levels of staff selfreported competence and confidence varied widely in the required core procedures. The surprisingly high competence levels in obstetric emergencies-for example, 91% reported competence to manage postpartum haemorrhage-are selfassessed and may not reliably reflect true workforce levels. Efforts are required to identify objective assessment of competence. We found staff needed to feel confident as well as competent, but were reluctant to define numbers of procedures required to maintain competence. Such requirements are often expert defined and flow from the premise that ''practice makes perfect'' 22 Emerging literature in health technology emphasises learning and performance theories, and individual differences in learning curves and skills decay in relatively simple psychomotor skills and procedures. 23 However, there is little evidence around what works in complex skills maintenance programmes and, crucially, what this may mean for outcomes for women and quality and sustainability of services. N There were diverse models in rural maternity care teams and levels of self-reported competence and confidence in the required competences varied.
N Rural staff emphasised context-specific risk assessment and decision making to transfer as a key skill.
N Staff noted barriers to training and voiced concerns about the effects of increasing medical specialism and proposed regulatory evaluation of competencies linked to throughput.
N Further research in rural settings is required to test the impact of new staffing models and training, not only on staff practice but also on quality and outcomes.
Professionals did not simply list competence in clinical procedures in interview but discussed skills in risk assessment and decision making in transfers to ensure women received appropriate levels of care.
2 Some observed that staff in a referral unit did not always agree with the appropriateness of their decisions to transfer because referral unit staff had a poor understanding of how distance and geography affect decisions to transfer. This finding could be interpreted as one explanatory factor of the more cautious approach to risk in rural maternity care that has been reported previously. 24 25 The finding of using intuition in risk assessment is of interest and an example of a continuing tension between the paradigms of evidence based guidelines to identify ''at risk'' women versus clinical practice as an art.
The barriers and problems to training rural staff were highlighted. Tele-health technologies are often suggested to offset reduced access in rural areas. In relation to training, we found low actual use of video-conferencing facilities where available, yet enthusiasm for its use in education as a hypothetical option. There is, as yet, little evidence about cost effectiveness of tele-health, although video-conferencing has been used for neonatal resuscitation education in areas with few instructors. 26 The main strengths of this study are that it includes 22 of 28 eligible units, representing all types of units and professional groups involved in remote and rural maternity care in Scotland. It explores staff views on competence and training needs against recommendations and tests interview findings in a wider survey. Limitations of the study include the fact that it focuses on staff views of services and, as staff competence was self-reported, findings may be unreliable. This study neither observed staff practice nor explored how staff training and service redesign might impact on quality of care for women and their families. Because of inherent limitations of small staffing establishments in rural units, we were unable to explore differences within or between unit types or professional groups.
However, these findings may better inform policy makers and planners by providing descriptive information and understanding of the service and workforce context in which policies will be implemented. 27 There remain considerable uncertainties-not only about how best to undertake rural staff training, objective assessment of competence, and effective training interventions, but crucially how workforce and practice changes will impact on sustainable, safe, and local services for women in rural and remote settings. Further research is needed about staffing and quality issues of safety, clinical appropriateness and transfers, costs, client preferences and acceptability in rural maternity services.
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